Relationship and prognostic significance of phospho-(serine 166)-murine double minute 2 and Akt activation in node-negative breast cancer with regard to p53 expression.
The Akt signalling pathway plays a central role in tumourigenesis. Activation of Akt is related to a more aggressive phenotype in various human cancers, including breast cancer. Its activation contributes to cancer progression via pleiotropic effects, including suppression of apoptosis and modulation of cell cycle regulation. Murine double minute 2 (MDM2) is an oncoprotein that inhibits the function of p53 tumour suppressor protein. Cell culture studies show that Akt-related phosphorylation of MDM2 at serine 166 allows MDM2 to gain nuclear entry and fulfil its p53 regulating function. This study was designed to analyse the relationship of phospho-MDM2 (pMDM2) expression with Akt activation to determine a possible prognostic relevance of pMDM2 in node-negative breast cancer with respect to Akt activation and p53 status. pMDM2, phospho-Akt (pAkt) and p53 protein expression status were analysed immunohistochemically in 121 paraffin-embedded breast cancer cases. Expression of pMDM2 correlated with Akt activation (P<0.001). Univariate analysis identified pMDM2 as a prognostic factor (P=0.0458) in node-negative breast cancers. The unfavourable prognostic significance was even more pronounced in tumours with a pMDM2(+)/pAkt(+) immunophenotype (P=0.0205). Stratification into a p53-negative subgroup further strengthened the adverse prognostic influence. These data confirm that MDM2 phosphorylation at serine 166 is mediated by Akt kinase. Besides the prognostic impact of pMDM2, our findings suggest that Akt-mediated modulation of the MDM2/p53 complex contributes to increased tumour aggressiveness especially in p53-negative breast cancers. However, due to the relatively small number of patients in this cohort, the results obtained need to be confirmed by larger cohorts.